Angiotensin-II-directed glomerulosa cell function in fetal adrenal cells.
These studies were undertaken to examine the role of angiotensin II (A-II) in the regulation of adrenal glomerulosa cell differentiation. We were interested particularly in the ability of A-II to support aldosterone production in fetal adrenal cells. Many in vitro studies on acute A-II stimulation of aldosterone synthesis in adrenocortical cells have been documented. However, it is the long-term modification of steroid-metabolizing enzyme expression that leads to the formation and release of specific adrenal steroids. Herein, we used primary cultures of fetal bovine adrenal (FBA) cells to examine the effects of A-II on aldosterone production and the expression of aldosterone synthase cytochrome P450 (P450c18). A-II treatment caused the primary cultures to maintain glomerulosa cell functions. Cells treated for 3 days with A-II increased aldosterone production by 10-fold. A-II stimulation of aldosterone production occurred rapidly (within 30 min) and in a dose-dependent manner. In addition, A-II enhanced the activity of P450c18, the enzyme responsible for conversion of corticosterone to aldosterone. A-II also suppressed ACTH-promoted cortisol production, while increasing ACTH-stimulated release of aldosterone. It appears that these effects of chronic treatment with A-II were mediated through an A-II type 1 (AT(1)) receptor since the AT(1) receptor antagonist, Dup753, blocked aldosterone production and the increased P450c18 activity. Receptor binding studies suggest that FBA cells possess approx. 110,000 AT(1) binding sites/cell with K(d) = 1.8 × 10(-9) M. Via AT(1) receptors, A-II was able to stimulate both inositol phosphates and cAMP production. The stimulation of cAMP production, however, was much less than seen following ACTH treatment. These data give support to the hypothesis that A-II is involved in the differentiation of fetal adrenal cells into glomerulosa cells. This process appears to be mediated through regulation of steroid-metabolizing enzyme expression and the activation of steroid production.